The carbachol-induced enhancement of desynchronized sleep signs is dose dependent and antagonized by centrally administered atropine.
Considerable data show that microinjection of carbachol into the pontine reticular formation produces a desynchronized (D) sleep-like state. The present study examined the hypothesis that this carbachol-induced enhancement of D sleep signs is mediated by muscarinic, cholinergic receptors. This hypothesis was tested by quantifying the dose-dependent effects of centrally administered carbachol on the D sleep-like state and by pretreating the animals with centrally administered atropine. Six dosages of carbachol were microinjected into the pontine reticular formation of conscious cats and polygraphic measures of behavioral state were recorded. The percentage, latency, duration, frequency, and time course of the carbachol-induced D sleep-like state were dose dependent. Centrally administered atropine competitively antagonized the ability of carbachol to induce the D sleep-like state, whereas pontine administration of L-glutamate did not significantly alter D sleep. These data demonstrate that muscarinic, cholinergic receptors within the pontine reticular formation mediate the phenomenon of cholinoceptive D sleep sign enhancement.